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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of the invention of Group I, drawn to an j 
array and of species of phosphatidylcholine, in the reply filed on 05/23/2006 is 
acknowledged. 

Applicant withdrew claims 13-17 and 21 and cancelled claims 19 and 20. Claim 
12 was amended to remove references to non-elected species. 

Applicant notes that claim 18 was not included in the groups set forth by the 
restriction requirement. Since claim 18 is recites a method of manipulating lipid-bilayer 
regions, it falls within the subject matter of Group III, drawn to a method of manipulating 
lipid-bilayer regions on a substrate. Therefore, claim 18 is withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected invention 
(i.e., the invention of Group III), there being no allowable generic or linking claim. 

Claims 1-12 are under examination. 

Note: Change in Art Unit and SPE 

The Examiner of record is now lleana Popa, Art Unit 1633. Therefore, future 
correspondence should reflect such changes. Also, at the end of the Action is the 
information regarding the SPE and the Art Unit. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 2, 9, 11, and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Boxer et al. (W098/23948). 

Boxer et al. teach a surface detector array device comprising a substrate defining 
a plurality of distinct bilayer-compatible surface regions separated by one or more 
bilayer barrier regions, a bulk aqueous phase covering the substrate surface, a lipid 
bilayer expanse carried on each of the bilayer-compatible region, and an aqueous film 
interposed between each bilayer-compatible region and the corresponding lipid bilayer 
expanse, i.e., the aqueous film is interposed between the bilayer-compatible surface 
region and the lower surface of the corresponding bilayer expanse (claims 1 and 9) (p. 

4. lines 5-12). With respect to the limitation of inner and outer bilayer surfaces, the 
method of Boxer et al. must necessarily result in expanses having an inner and an outer 
bilayer surface (compare also Fig. 1 of the international publication W098/23948 with 
Fig. 1 of the instant application that both depict the same composition). Boxer et al. 
teach that the bilayer expanses may be modified such that they comprise lipids 
covalently coupled to biomolecules such as nucleic acids (i.e., oligonucleotide) that can 
be used to non-covalently attach other biomolecules to the bilayer via specific molecular 
interactions), i.e., Boxer et al. teach that biomolecules can be attached to the bilayer via 
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specific molecular interactions between complementary oligonucleotides (claim 1) (p. 4 
bridging p. 5, lines 1-5, p. 16, lines 3-21). The bilayer-compatible surface regions may 
be formed of materials such as Si0 2l MgF 2 , CaF 2 , and mica (claim 1 1) and the bilayer 
expanse may comprise phosphatidylcholine (claim 12) (p. 4, lines 13-15 and 20-24). 
Boxer et al. also teach that one embodiment relates to sorting devices for biomolecules 
integrated or attached to the supported bilayer, wherein the device comprises barrier 
regions acting as two dimensional sieves having progressively smaller openings that 
are capable to sort the membrane-associated molecule by size, i.e., the array 
comprises descrete bilayer patches associated with the lipid bilayer expanses (claim 2) 
(p. 25 bridging p. 26 and Fig. 5). Since Boxer et al. teach all the limitation of the instant 
claims, the claimed invention is anticipated by the above-cited art. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the : 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 2, and 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Boxer et al., as applied to claims 1, 2, 9, 11, and 12 above, in view of Cornell et al. 
(U.S. Patent No. 5, 874,316), Arnold et al. (U.S. Patent 5, 310, 648), or Bayerl et al. 
(U.S. Patent No. 6,051,372). 
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Boxer et al. do not teach the use of self-limiting lateral diffusion to separate the 
lipid regions from one another (claim 10). 

Cornell et al. teach receptor membranes, wherein the monomers in the 
membrane may be prevented from diffusing laterally by selecting lipids that are 
crystalline at room temperature, which eliminates lateral diffusion (column 3, lines 25- 
29). 

Arnold et al. teach an imprinted matrix, wherein the spatial organization of 
molecules in the substrate can be locked into place by a variety of means to form a 
structure incapable of lateral diffusion, for example by decreasing fluidity (column 7, 
lines 11-24, column 8, lines 1-10). 

Bayerl et al. teach patterned surfaces, wherein the lateral diffusion can be 
prevented by switching the lipid bilayer phase to gel or crystalline and wherein the 
phase transition can be accomplished by adjusting one physical parameter, the 
temperature (column 4, lines 25-58, column 5, lines 4^25, column 7, lines 1-24, column 
9, lines 32-53). 

It would have been obvious to one of skill in the art, at the time the indention was 
made, to maintain the substrate orientation by limiting the lateral diffusion as taught by 
Cornell et al., Arnold et al., or Bayerl et al., with a reasonable expectation of success. 
One of skill in the art would have been motivated to do so because the use of self- 
limiting lateral diffusion to keep the lipid regions apart obviates the need for physical 
barriers on the substrate surface. One of skill in the art would have been expected to 
have a reasonable expectation of success in using any of the above-mentioned 
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techniques because the art teaches the successful use of such techniques to limit 
lateral diffusion between discrete lipid regions. Thus, the claimed invention was prima 
facie obvious at the time the invention was made. 

6. Claims 1-7 and 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Boxer etal., as applied to claims 1, 2, 9, 11, and 12 above, in view of both 
Boukobza et al. (J Phys Chem, 2001, 105: 12165-12170) and Niemeyer(DE 19902391, 
Abstract). 

Boxer et al. do not teach discrete lipid bilayer patches associated with the lipid 
wxpanses, wherein the lipid bilayer patch is a vesicle comprising second biomolecules 
and wherein at least some of the patches have different second molecules (claims 2-7). 

Boukobza et al. teach a novel immobilization technique for biomolecules 
comprising trapping single protein molecules inside lipid vesicles that are tethered to a 
supported lipid bilayer via biotin-avidin interaction, wherein the technique overcomes the 
problem of molecule-surface interaction (Abstract, p. 12165, column 2, second 
paragraph, p. 12166, column 1, Fig. 1). Boukobza et al. also teach that surface- 
tethered vesicles can be used for experiments on reconstituted membrane proteins and 
peptides , i.e., one or more second biomolecules associated with the patches (p. 12169, 
column 2, Conclusion). With respect to the limitation recited in claims 6 and 7, absent 
evidence of the contrary the protein or peptide molecules are able to freely move within 
the vesicle. Boukobza et al. do not teach tethering the vesicles to the supported lipid 
bilayer via patch-specific oligonucleotide hybridization or multiple biomolecules 
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associated with the vesicles. It would have been obvious to one of skill in the art, at the 
time the invention was made, to use the oligonucleotide hybridization as taught by ; 
Boxer et al. to tether vesicles to the array of separated lipid bilayers, with a reasonable 
expectation of success. The motivation to use oligonucleotides is provided by 
Niemeyer, who teaches that this technique allows for the parallel immobilization of 
different macromolecules coupled to different nucleic acids and therefore one of skill in 
the art would have known to use the technique to obtain expanses with different vesicle 
(i.e., patch) composition each vesicle being encoded by a specific oligonucleotide, as 
needed. The motivation to tether vesicles to the array of Boxer et al. is provided by 
Boukobza et al., who teach that vesicles are more suitable than the planar bilayers for 
studying functional membrane dynamic. One of skill in the art would have been 
expected to have a reasonable expectation of success to make and use such a 
composition because the art teaches the successful making and use of such 
compositions. Thus, the claimed invention was prima facie obvious at the time the : 
invention was made. 

7. Claims 1, 2, 8, 9, 11, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Boxer et al., as applied to claims 1,2,9, 1 1 , and 1 2 above, in view of 
Shen et al. (PGPUB 2003/0148335). 

Boxer et al. do not teach the identity of the biomolcule being determined from the 
sequence of the oligonucleotide (claim 8). Shen et al. teach the use of oligonucleotide 
identification tags for assaying the identity of non-nucleic acid targets, wherein the 
method can be used to identify any non-nucleic acid target associated with any surface 
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(Abstract, p. 2, paragraphs 0009 and 0012, p. 3, paragraph 0017). Shen et al. teach 
that the oligonucleotide tag can be identified without dissociation by hybridization 
analysis, wherein the tag is detected by contacting it with an array of complementary 
nucleic acids immobilized on a support (p. 3, paragraphs 0021 and 0023). Therefore, it 
would have been obvious to one of skill in the art, at the time the invention was made, to 
determine the identity of the biomolecule from hybridization analysis of its attached j 
oligonucleotide with the complementary oligonucleotide present on the bilayer expanse, 
as taught by Shen et al. with a reasonable expectation of success. One of skill in the art 
would have been expected to have a reasonable expectation of success in using such a 
method because one of skill in the art would have had known the sequence of both 
oligonucleotides and the location of the complementary oligonucleotide in the lipid 
bilayer array. Moreover, the art teaches the successful use of oligonucleotide 
hybridization in determining the identity of oligonucleotide-tagged biomolecules. Thus, 
the claimed invention was prima facie obvious at the time the invention was made. 

8. No claim is allowed. No claim is free of prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to lleana Popa whose telephone number is 571-272-5546. 
The examiner can normally be reached on 9:00 am-5:30 pm. 



Application/Control Number: 10/680,356 Page 9 

Art Unit: 1633 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Nguyen can be reached on 571-272-0731 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Ileana Popa, PhD 




